Background: Cervical cancer screening reduced cancer morbidity and mortality in developed countries. Health education interventions are expected to enhance screening and early detection. Thus, this review is aimed to see the effectiveness of the interventions in cervical cancer screening uptake. Methods: Online databases (PubMed/MEDLINE/PubMed Central, EMBASE, Cochrane Central Register of Controlled Trials, Web of Science and Google Scholar) were searched for all published eligible research articles in the past 12 years (as of January 2005January -2017. A total of 17 research articles were included. The interventions were classified as 'individual level', 'community level' and 'cultural sensitive educations' which contains various interventions in their content as compared with usual care. A quality coding system was assessed using Cochrane checklists and rated by each researcher independently and the average score was given accordingly. This study was registered in PROSPERO 2017: CRD42017060405. Results: The review dovetailed 17 studies. Ten studies (58.82%) were conducted in the United States, three in Iran (17.65%) and one each in Malaysia, China, Cameroon and Nigeria (23.53%). Almost all levels of the interventions boosted the screening uptake and the Pap test. However, the individual level health education interventions were prioritized in many of the studies. Conclusion: The review indicated that health education interventions have immense contributions in boosting the screening uptake. However, the effectiveness varies with study setting, populations and the way of delivery. Therefore, the limited quality of the studies indicated that further research is required to develop a simple and effective intervention to boost cervical cancer screening uptake.
Introduction

C
ervical cancer is still a public health problem since its global burden is enormous. According to World Health Organization (WHO), more than one million women have cervical cancer. However, it is considered one of the most preventable cancers. 1 The disparities in cervical cancer burden are mainly due to introduction of vaccine, early detection and treatment in the developed world. The very late detection and treatment made the severity of cervical cancer high in the developing world. 2, 3 The WHO had estimated 12 990 new cases of invasive cervical cancer to be diagnosed in 2016. 3 From 2008 to 2012, the incidence rates stabilized in women younger than 50 years of age and decreased by 3.0% per year among women 50 years or older. 1, [3] [4] [5] [6] [7] The lapse of time between awareness and seeking medical attention can affect the impact of treatment and diagnosis. [7] [8] [9] [10] As researchers and WHO cancer society report, early age at first intercourse and multiple sexual partners, a male consort who in turn has had intercourse with multiple women, smoking and HIV infection are risk factors for cervical cancer and also confer a significant risk. 11 Research evidence has suggested that infection with human papillomavirus (HPV) significantly increases the relative risk for developing cervical cancer. Although data from developing countries are limited and less reliable, recent evidence has shown cervical cancers is becoming the leading cause of death in developing countries. 11, 12 Appropriate screening intervention may reduce the mortality and morbidity of cervical cancers. 1, 6, 8, [12] [13] [14] [15] [16] Community-based cervical cancer screening programs have shown the effectiveness of screening in reducing mortality. 7, 10 Therefore, effective intervention and implementation strategies are warranted if the full benefits of screening are to be realized. 15, 16 Most of the cervical cancer cases are diagnosed late leading to poor outcomes. 3, 4, [17] [18] [19] [20] [21] Therefore, this systematic review helps in pinpointing local perceptions to facilitate the process of health decision-making, and concerns in the uptake of screening behavior.
Methods
Data sources, search engines and key words
An electronic search engine was carried out using PubMed/ MEDLINE CENTRAL, Web of Science, EMBASE and Google Scholar. Search terms were 'health education' AND 'cervical' AND 'cancer' AND 'behavioral' AND 'intervention' OR 'health promotion' AND 'screening' AND 'uptake'. Reference lists of included studies were also scanned to identify additional relevant papers. Finally, a total of 17 articles were identified which were published in English language only. We limited our review to start from 2005 since the previous reviews were included the articles up to 2005 in one or another way. 22, 23 We also need the updated information to develop the new interventions which fits to contemporary needs. We catered these issues by using alternatives from MeSH words for further investigation of the articles such as neoplasm or cervical neoplasm. 
Study selection: inclusion and exclusion criteria
We included all published eligible research articles in the past 12 years (as of January 2005-2017). Criteria's for the inclusion of articles were: (i) articles which provided health education and behavioral intervention and/or promotion intervention for uptake of cervical cancer screening were included and (ii) eligible participants were women of any age groups; (iii) the study involved experimental [randomized controlled trials (RCTs) and cluster randomized controlled trials (CRCTs)] and/or quasi-experimental and noncontrol groups study design. The study sought cervical cancer screening uptakes and/or knowledge of screening or intention of screening was included. We excluded studies that (i) focused on survivors of cervical cancer and diseased individuals which focused in treatment rehabilitation; (ii) we also excluded studies that focused nonintervention studies, drug research, descriptive research and studies that did not report valid outcome measures.
Synthesis of results and quality assessment
In this systematic review, the authors followed the PRISMA statement rule. The authors reviewed all abstracts for inclusion, applying the criteria outlined above. In cases of doubt based on abstracts, the articles were included for full-text articles review. The two investigators then independently reviewed all full-text articles to confirm whether inclusion criteria were met or not. The data were synthesized in two ways: first, the study design and intervention strategies were presented. Second, the findings of each study were analyzed qualitatively by collecting the main findings with corresponding designs and interventions. The direction of the effect with corresponding recommendation was also seen to categorize whether the interventions have an increasing effect or decreasing effect or no effect. The quality assessment/outcome measure criteria were imposed and the evidence on intervention effectiveness was reported for a subset of studies that reported valid outcome measures as indicated in the PRISMA flow diagram of studies (figure 1). Study designs were classified into randomized control trial including CRCT, and quasi-experimental studies or nonequivalent control groups. The Jadad scoring system was applied to the assessment of the quality of the included RCTs and the feasibility of creating a checklist for the assessment of the methodological quality both of randomized and nonrandomized studies of healthcare interventions to non-RCTs. The interventions were classified as 
Results
A comprehensive systematic search resulted in 868 records through database searching for a total of 857 unique citations. Only 17 studies met the inclusion criteria. A detailed PRISMA flow diagram is indicated in figure 1. Eight were RCTs and nine quasirandomized control trial and non-RCT. Accordingly, the majority of the studies (58.82%) were conducted in the United States (10/17), three in Iran (17.65%) and one each in Malaysia, China, Cameroon and Nigeria (23.53%). Twelve studies were done at the community level, three at healthcare setting, one at public secondary school and one in a variety of institutions. Majority of the study populations were migrant women. The intervention period ranges from 3 months to 5 years. The total sample size was 5545. The individual sample ranges from 30 to 897. Diverse intervention strategies were used including phone calls, framed messages, training, lectures, self-test instructions, videos, digital video disk (DVD), pamphlets, booklets, flip charts, demonstrations, group discussions, audiovisuals, education by lay health workers, home-based education and home visits, cultural promoters education, social workers workshops, model-based personal education and screening campaigns. Most studies used multiple strategies and the individual level is the prioritized one (see the description of the interventions in table 1 ). The quality of RCTs was assessed by using the Jadad method 24 and Downs and Black checklists 25 were used non-RCTs. The score obtained in the calculation of RCTs was rated as 2 or 3 where as in non-RCTs was calculated based on 27 points accordingly. Though the classification of the articles was not made, the quality of articles cannot be classified as high or low quality and are therefore subject to some degree of bias (see tables 2 and 3).
In this review, multiple and highly diversified interventions were included. Thus, estimating the effects of each intervention strategy might be difficult. Therefore, evidences that support the overall effectiveness of the intervention programs and the results were reported instead of individual interventions. The highlight of each intervention was discussed as follows.
Individual level interventions
A study conducted in the United States suggested that women in an intensive behavioral intervention designed to increase mammography use also increased Pap test completion, similar to a minimal intervention focused only on increasing Pap test completion (OR 1.88; 1.54, 2.28, P < 0.001). 26 A RCT in the same country showed that one-to-one interactive educational program by three lay health advisors in two Native Americans and one African American boosted screening uptake with no differences by racial group (OR 1.25; 0.87, 1.79, P = 0.221). 27 Intra-personal behavioral model-based interventions boosted cervical screening uptake and/or intention in the United States (OR 1.88; 1.54, 2.28, P < 0.001). 26 Similarly, in three studies of Iran, model-based intervention boosted Pap test screening uptake and/or intervention (0-81.4%, 95% CI: 31.1, 35.6, P < 0.01; 0-61.9% vs. 0-10%, P < 0.05 and 23.3-31.7% vs. 31.7-3.3%, P < 0.001). [28] [29] [30] Phone calls and message-framed interventions, given the widespread use of mobile phones among young adults, had a significant increase in participants' knowledge of cervical cancer (P < 0.001) and guiding for cervical cancer screening (P = 0.006). In the same study, a total of 23% of the screening participants received a Pap test; 83% of the participants expressed satisfaction with the intervention. 31 
Community level intervention
A study conducted in the United States among Honduran women through community-based educational programs using radio broadcasts and lecture presentations had a significant increase in cervical cancer knowledge and improve screening behavior (91% vs. 78%, P = 0.0004; 79% vs. 69%, P = 0.001, respectively). 32 In 2010 Chinese study, community health educators interventions had significantly higher screening rates in the intervention group (70%) compared with the control group (11.1%). 33 A large-scale Promotora-led educational intervention programs by identifying novel targets for intervention had significantly increased Pap smear screening (65% vs. 36%, P values 0.02). 34, 35 According to Malaysian study, school health promotion had a significant effect in improving women's behaviors regarding screening uptake like Pap test (OR 2.44, 95% CI: 1.29-4.62, P-values < 0.05 and 18.1% vs. 10.1%). 36 Lay health advisors interventions showed some improvement in the receipt of Pap tests among Ohio Appalachian women in need of screening. The self-report biases of screening were identified biases in using data in underserved areas (51.1% vs. 42.0%, OR = 1.44, 95% CI: 0.89-2.33, P = 0.135; 71.3% vs. 54.2%, OR = 2.10, 95% CI: 1.22-3.61, P = 0.008). 26, 27, 37 In contrast to these studies, institutions-based study showed no uniform differences between the intervention group (video) and the control group (brochure) (Pap test P-values > 0.05). 38 A 2014 Nigerian study indicated that a structured health education with didactic lectures, practical sessions and participatory learning sessions descriptively increased screening (4.3-8.3%, P = 0.038). 39 
Culturally sensitive intervention
Appointments in a culturally sensitive 7-min video about Pap tests vs. educational pamphlet had shown a significant increase (OR 4.05; 1.48-11.05, P < 0.01). 40 Studies using one-time interactive multimedia kiosks increased knowledge, attitude and self-efficacy but no significant difference in cervical cancer screening (51 vs. 48%, P = 0.35) between intervention and control groups. 41 Similarly, a 2014 study found that the educational intervention consisted of a culturally tailored video about HPV, cervical cancer, self-test HPV and its relevancy as a screening test had significantly increased Pap test screening knowledge (81.6 vs. 10.1%, P < 0.05).
42
Discussion
In this review, 17 studies were included focusing on women in any age group and synthesized health education interventions effectiveness in cervical cancer screening. All age groups were included in this review; since the recommendation of cancer screening test varies in developing countries to developed countries and there is even no guideline in some countries. The articles were searched using keywords including cervical neoplasm screening, randomized control trials, nonrandomized control trials and quasi-experimental which mainly focus on health education interventions as compared with usual care.
Our results confirmed that almost all health education interventions in cervical cancer are initiatives appeared to be the most effective methods of increasing the absolute uptake of cervical cancer screening and intention to screening. However, evidences regarding the effectiveness of other interventions such as behavioral interventions, tailored and risk factor assessment was limited by the number of included trials.
Indeed, the proof for the effectiveness of interventions providing information on health promotion behavior and health education importance in a variety of problems/diseases was already established, this review added indications for similar evidence for tailored information about cervical cancer screening. Noar et al. 22 found that tailored interventions outperformed nontailored comparison messages in effects on health behavior. The current review revealed indications for the added value of tailored above standard information with respect to increase in knowledge and realistic risk perceptions. However, as opposed to Noar et al. 22 no indications of added value of tailored above standard information for the effect on cancer screening behavior, which might be considered as a more distal outcome. In fact, the Cochrane quality assessment criteria show this finding in this regard and currently used evidences that did not take these issues into account. Although 8 out of 17 researches are RCTs and CRCTs focusing on these interventions reported significant positive effects, our best evidence synthesis found only indications for the evidence. This might be low methodological qualities and no clearly reported about allocation of cover-up in the randomization process. However, the criteria described in Cochrane section 6.4 checklists from Cochrane data collection EPOC guidelines 43 used for assessing the quality of RCTs is not clear and all accompanying. The score ranges from 1 to 5. The score was put as 2 or 3 depending on checklists. Thus, although the positive results of the majority of studies indicate some evidence, studies of better methodological quality are needed.
A study using an intensive behavioral intervention increased mammography use and Pap test completion. 26 Similarly, other reviews evidenced that a minimal intervention focused on invitations and individuals' behavioral intervention had increased cancer screening and Pap test completion. [15] [16] [17] 20 In this review, one-to-one interactive educational program by lay health advisors boosted screening uptake with no differences by racial group. 27 The evidence is in line with the findings of Noar et al. and other reviews, 13, 15, 16, 20, 22 tailored message had significantly increased effect in understanding cancer screening. Likewise, another review which focused on targeted interventions on under socioeconomic status individuals revealed that the interventions had significant effect on boosting cancer screening. 17 Community-based radio broadcasts, structured lectures for practical sections, school health promotions and lay health workers education have a significant effect in boosting screening uptake and/or in increasing knowledge for screening. These findings are similar to the findings of a review which used lay workers advice as an important input for screening and structured video broad lecture with demonstrations boosted the uptake for intervention groups. 32 But, a study from the United States which used video for intervention group vs. brochure for control group did not indicate the significant effect. 40 This study is incongruent with different Cochrane reviews as well as individual studies which had significant effects on cancer screening. 13, 16, 44, 45 This might be due to the dynamic nature of the behavior in different settings and interventions varied from place to place.
Culturally sensitive video about Pap tests vs. educational pamphlet had shown significantly increased effect in cancer screening and Pap test. 40 This finding was similar to the findings of other systematic reviews that reminders letters using cultural lay workers, 13, 46 invitations, 20, 42 reminders, 20 culturally targeted interventions, 16, 21 video, 21, 23, 44, 47 and community gathering strategies 13 boosted screening uptake for cervical cancer. Overall, the main ambition of the interventions was to increase the uptake of screening through a variety of health education interventions were boosted in many studies included in this review in spite of the fact that the effect of each strategy was not examined where multiple strategies were used. This was reported as culturally adjusted health promotion and health education which focused on improvement of interventions and system development through increased dialogue with healthcare staff and program managers. Table 2 shows the evaluation criteria and indicators reported from the selected studies. These characteristics must be interpreted with caution, as they by no means give the full picture of indicators used in health education interventions.
As limitations, it includes only English language published articles and did not include gray literatures. Second, the inclusion of various interventions and the quite difference in the study designs limited the statistical pooling of data or a meta-analysis to quantitatively examine the effectiveness of any one of the interventions. Third, unfortunately, almost all studies included were from the United States and Asian countries but no studies appeared in search engine from African countries except one Nigerian study. The African countries researchers focus might be more on problem definition than recognizing the value of the interventions. This might lead us to refrain from clustering the specific countries from other countries and to speak more about the United States than included countries. In conclusions, health education interventions, in this review, showed favorable outcomes after implementation. Benefits were seen in different settings and using both general and specific scenarios. The review confirmed that the most common health education intervention in cervical cancer initiatives targeting women boosted the cancer screening. It is likely other methods are advantageous, but the evidence is not as strong. As field experts, we believe that applying all the basic principles of health education in reviewing certain articles will make a professional input rather than generalizing every intervention as a health education which in turn helps for disease prevention and behavioral change. Therefore, field specialists should figure out the problem of confusion in view of health education and promotion researches with other public health ones. Lastly, better understanding of the existing situation and dynamic nature of behavioral interventions needs further studies needed to identify barriers to screening and to better stick into the best one intervention.
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To develop effective interventions on cervical cancer screening To see the effectiveness of the health education interventions To find research gap for the future health education To provide professional contribution in the field of health education Note: 1, yes; 0, no; NR, not reported. 
